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APOLLO 11 (MISSION G )  ALTERNATE MISSION PLAN 

By Lunar Mission Analysis  Branch 

and Orbital Mission Analysis  Branch 

1 . 0  INTRODUCTION 

The Apollo 1 0  ope ra t iona l  a l t e r n a t e  mission p l an  (ref. 1) i s  a l s o  
t h e  b a s i c  p l an  f o r  Apollo 11 (Mission G )  a l t e r n a t e s .  
d e l e t i o n s  , a d d i t i o n s  , and changes, however. 
i s  t o  desc r ibe  t h e  gu ide l ines  and summarize t h e  luna r  and e a r t h  o r b i t  
a l t e r n a t e s  t h a t  are app l i cab le  f o r  Apollo 11 (Mission GI. 

a l t e r n a t e  missions.  The t r a j e c t o r y  po r t ions  of t h e  a l t e r n a t e  missions 
have been moved i n t o  the realm o f  real-time planning.  
p r e f l i g h t  e f f o r t  w i l l  be  i n  def in ing  guide l i n e s  and s e l e c t i n g  s i tes  
f o r  l u n a r  o r b i t  photographic coverage. 

There are some 
The purpose of t h i s  document 

No a d d i t i o n a l  documents aye t o  be  i ssued  for Apollo 11 (Mission G) 

The only 

CLA 

CSM 

DPS 

LM 

LO1 

MC C 

PC 

SPS 

T ,  D ,  and E 

2.0 ABBREVIATIONS 

contingency landing area 

command and s e r p i c e  modules 

descent  propuls ion system 

luna r  module 

luna r  o r b i t  i n s e r t i o n  

midcourse co r rec t ion  

plane change 

s e r v i c e  propuls ion system 

t r a n s p o s i t i o n ,  docking, and e x t r a c t i o n  
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T E I  

T L I  

t r a n s e a r t h  i n j e c t i o n  

t r a n s l u n a r  i n j e c t i o n  

3.0 EARTH ORBIT ALTERNATES 

The ea r th  o r b i t  a l t e r n a t e  missions p l an  f o r  Apollo 11 (Mission G )  
c o n s i s t s  of two b a s i c  types  of a l t e r n a t e s :  

1. A l o w  e a r t h  o r b i t  wi th  CSM-only o r  CSM/LM opera t ions  

2.  A semisynchronous o r b i t  wi th  CSM-only o r  CSM/LM opera t ions  

These a l t e r n a t e s  are p r e f l i g h t  plans and could be a l t e r e d  i n  real  t i m e  
t o  m e e t  add i t iona l  system tes ts  o r  s c i e n t i f i c  experiment requirements .  

Since t h e  completion of a success fu l  F-type mission,  t h e  need f o r  
c e r t a i n  CSM and LM system test  requirements has been removed. Because 
of t h i s ,  t he  a l t e r n a t e  mission p l ans  f o r  t h e  Apollo 11 (Mission G )  and 
subsequent l u n a r  landing missions have been s impl i f i ed .  

It i s  fe l t  t h a t  t h e r e  i s  s t i l l  need f o r  as much CSM systems f l i g h t  
t i m e  as poss ib le ;  t h i s  f e e l i n g  i s  prompted by c e r t a i n  CSM systems 
component failures on Apollo 10 .  
F mission a l t e r n a t e  p lan  remain f o r  Apollo 11 (Mission G )  and, t e n t a t i v e l y ,  
i n  subsequent missions.  
d e s i r a b l e ,  t h e  a l t e r n a t e  missions are planned t o  be  open-ended up t o  
10  days ,  as  t hey  were f o r  Apollo 10 .  

Therefore ,  a l ternates  1 and 2 of t h e  

Since as much systems' t i m e  as p o s s i b l e  i s  

Al te rna tes  3 and 4 of t h e  Apollo 1 0  a l t e r n a t e  mission p lans  c o n s i s t  
of combined CSM/LM opera t ions  i n  low e a r t h  o r b i t  ( a l t e r n a t e  4 r e q u i r i n g  
both  DPS and SPS burns t o  r e t u r n  t o  a low e a r t h  o r b i t  fol lowing a par- 
t i a l  T L I ) .  
mission p lans ,  wi th  t h e  except ion of no p r e f l i g h t  planning of a LM- 
a c t i v e  rendezvous. However, t h i s  does not exclude t h e  p o s s i b i l i t y  of 
some sort of  l i m i t e d  rendezvous being planned i n  rea l  t i m e .  

These missions remain i n  Apollo 11 (Mission G )  a l t e r n a t e  

Al te rna te  5 of t h e  Apollo 1 0  a l t e r n a t e  mission p lans  c o n s i s t s  of 
combined CSM/LM opera t ions  i n  a high apogee , semisynchronous (12-hour 
pe r iod )  o r b i t .  
p lans .  

This mission remains i n  Apollo 11 (Mission G )  a l t e r n a t e  
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3 .1  Conclusions 

The e a r t h  o r b i t  a l t e r n a t e  missions proposed f o r  Apollo 11 (Mission G) 
c o n s i s t  of two b a s i c  types  of missions: 

1. A low e a r t h  o r b i t  wi th  or without  t h e  LM ( a l t e r n a t e s  1, 3, and 4) 

2. A h igh  apogee semisynchronous o r b i t  wi th  or without  LM opera- 
t i o n s  ( a l t e r n a t e s  5 and 2 ,  r e s p e c t i v e l y ) .  

These a l t e r n a t e s  are e s s e n t i a l l y  t h e  same as t h o s e  planned f o r  Apollo 1 0 ,  
w i th  t h e  except ion of a p r e f l i g h t  planned rendezvous exe rc i se .  It 
should be  noted t h a t  any ear th-orb i t  a l t e r n a t e  mission would be planned 
t o  a g r e a t  extend i n  r e a l  t i m e ,  fo l lowing  t h e  b a s i c  sequence d e t a i l e d  
i n  r e fe rence  1. 

4.0 LUNAR ORBIT ALTERNATES 

The Apollo 11 (Mission G) l una r  a l t e r n a t e  missions w i l l  b a s i c a l l y  
b e  a subse t  of t h e  Mission F lunar  a l t e r n a t e  candida tes .  The gu ide l ines  
for t h e s e  a l t e r n a t e s  are as follows: 

1. LM t e s t i n g  s t i l l  has  p r i o r i t y  over a CSM-only mission.  
S p e c i f i c a l l y ,  a long docked DPS burn would be h ighly  d e s i r a b l e .  

2.  There should n o t ,  o f  course,  be  any impact on crew t r a i n i n g .  

3.  A luna r  o r b i t  mission without  a landing  i s  an  acceptab le  al- 
t e r n a t e  w i t h i n  c e r t a i n  r e s t r i c t i o n s .  There appears t o  be  l i t t l e  j u s t -  
i f i c a t i o n  f o r  simply going i n t o  l u n a r  o r b i t  and f l y i n g  a groundtrack 
t h a t  we have flown before .  The d e c i s i o n  t o  commit t o  a l u n a r  o r b i t  
mission should be  based on t h e  c a p a b i l i t y  t o  achieve s i g n i f i c a n t  
photographic and naviga t iona l  ob jec t ives .  On t h e  f irst  day of t h e  
Apollo 11 (Mission G )  launch window, t h i s  wou3d r e q u i r e  t h e  c a p a b i l i t y  
t o  go t o  h igher  i n c l i n a t i o n  lunar  o r b i t s  t o  photograph and perform 
s e x t a n t  t r a c k i n g  on f u t u r e  landing s i tes  (such as Hipparchus, Hyginus, 
e t c . ) .  
between mapping s i t e s  4 and 5 versus f u t u r e  landing s i tes .  I n  c e r t a i n  
s i t u a t i o n s ,  both could be performed; t h i s  depends on t h e  AV a v a i l a b l e .  
The Lunar Mapping Sciences Divis ion i s  compiling l i s t  of s i tes  i n  
o rde r  of p r i o r i t y  f o r  which f u r t h e r  photographic coverage i s  des i r ed .  

On subsequent days i n  the  window, t h e r e  would be a t r a d e o f f  

4. Due t o  t h e  p r a c t i c a l l y  i n f i n i t e  number of p o s s i b l e  luna r  
o r b i t  i n c l i n a t i o n s  and node pos i t i ons  , a l l  t r a j e c t o r y  planning w i l l  
be performed i n  r e a l  t i m e .  
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5 .  I n  l una r  o r b i t ,  t h e  nominal crew res t /work  cyc le  should be 
followed as c l o s e l y  as poss ib l e .  

6 .  In  luna r  o r b i t ,  i f  t h e  LM i s  NO-GO f o r  a landing ,  t h e n  t h e  
a l t e r n a t e  mission would be a DPS T E I .  
be  flown. 
could be  achieved. 

No rendezvous mission would 
This  does not preclude undocking i f  some LM checkout t e s t  

Within t h e s e  gu ide l ines  , t h e  a l t e r n a t e  missions w i l l  be  planned 
i n  real  t ime, based on t h e  p a r t i c u l a r  contingency s i t u a t i o n .  
fo l lowing  i s  a b r i e f  summary of t h e  a l t e r n a t e s .  

The 

4 . 1  A l t e r n a t e  1 

Contingency : Non-nominal T L I  

A l t e rna te  l ( a ) :  DPS LO1 mission 

Al t e rna te  l ( b )  : 

4.1.1 Mission p r o f i l e . -  

Al te rna te  1 ( a )  : 

CSM-only l u n a r  o r b i t  mission 

1. DPS LOI-1, SPS LOI-2 

2.  SPS p lane  change f o r  s i t e  coverage 

3. SPS burn i n t o  60-by 8-n. m i .  o r b i t  f o r  t h r e e  r evo lu t ions  
of low o r b i t  naviga t ion  

Al te rna te  l ( b )  : 

1. SPS LOI-1, LOI-2 

2. Plane change f o r  s i t e  coverage 

3.  SPS burn i n t o  60-by 8-n. m i .  o r b i t  f o r  t h r e e  r evo lu t ions  
of low o r b i t  naviga t ion  

Comments : 

'1. Same c o n s t r a i n t s  on DPS LO1 as Apollo 1 0  

2. If t h e  dec i s ion  were made not t o  u s e  t h e  DPS f o r  LO1 bu t  
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it w a s  s t i l l  GO f o r  a burn ,  t h e  p r i o r i t y  would s t i l l  be 
LM t e s t i n g .  Rather t h a n  s t a g e  t h e  LM and do a CSM-only 
l u n a r  o r b i t  mission,  a CSM/LM f lyby  would be flown wi th  
a DPS midcourse t o  a CLA ( e i t h e r  a t  LO1 minus 5 h r  or 
PC plus 2 h r ) .  

3. A l t e rna te  l ( b )  would only  be flown i f  t h e  LM w a s  NO-GO f o r  
a docked DPS burn. 

4.2 Alternate 2 

Contingency: F a i l u r e  t o  perform T ,  D ,  and E 

A l t e rna te  2: CSM-only lunar  o r b i t a l  mission 

4.3 Al t e rna te  3 

Contingency: LM NO-GO for  landing  

Al t e rna te  3: Docked DPS TEI  

Mission P r o f i l e a :  

1. SPS p lane  change Yor s i t e  coverage 

2. 

3. SPS c i r c u l a r i z a t i o n  i n  60-11. m i .  o r b i t  

SPS burn t o  plac,e CSM/LM i n  a 60 by 8-n. m i .  o r b i t  

4. DPS T E I  

5 .  SPS MCC f o r  r e t u r n  t o  CLA as soon as p o s s i b l e  

5 h e s e  a r e  a c t u a l l y  opt iona l  p r o f i l e  cons idera t  ions .  
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